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WE:B8 T MR SR A S ple JEIH R )+ X 57 5 W AL i s K HOR 3R GA I 4
ML UBRILS R R A R R KR . B R T R 414k SP ik K& R AL 4F S PCR (MSP) 46
46 {5 N SR IR go TR 55 AL P p16 KGRI R GA T HE W S AL 19 K T, IR &S A I R BERLHEAT 0T, R R
fd o ple BEARKFE N 41.3% (19/46) , M HHH KK FEN 95.7% (44/46) , iFHEH X7 R FH
(P <0.01), pl6 & H MM 19 il BE AR AR AS o 29 R K B B4k s pl6 3 B8RRI 27 flfn A
WA 18 ik i e R BT kAL, R 4 39. 1% o pl6 JEPR ML 5 8 B B A W I 56 & (P <0.05),
pl6 N RIE LH R 3 1 X B AL 9 e A2 &5 IR I R/ AR FIRER LR EE X
(P>0.05) (A5 HL /LR . WL . PINM A R E L (P <0.05), Fit ple HNF
SRR E PR AT ple EE MR, BN SBIE N LB K RA & plo WL F & B 3k m]

B A I i 968 12 W B TS A B AR ) 2 — o [FEEEMRRE,2007,16(5) :446 —450]
K AR ple RN WAk, B b4 PCR; ple HERK
FE 4 ES:R735.9 XEAARIZAED A

p16 gene methylation and its protein expression in pancreatic carcinoma

YANG Wei-hua, WANG Chun-you, ZHU Qiu-shi, YAN Lei, XU Zhou
( Center of Pancreatic Surgery , Union Hospital , Tongji Medical College , Huazhong University of Science and
Technology. Wuhan 430022 , China )

Abstract : Objective  To investigate aberrant methylation in the promoter area of pl6 gene and pl6 protein
expression in human pancreatic carcinoma and in the corresponding tumor-adjacent tissues, and evaluate their role
in the carcinogenesis and progression of tumor and its clinical significance. Methods  Immunohistochemistry and
MSP ( methylation-specific PCR ) were performed on 46 samples of pancreatic carcinoma and their
corresponding tumor-adjacent tissue specimens for p16 and its methylation. Results Expression rate of pl16
protein was 41.3% (19/46) in pancreatic carcinomas, 95.7% (44/46) in corresponding tumor - adiucent
tissues. Through MSP, the methylation rate in pancreatic carcinomas was 39. 1% . No gene methylation was
found in 19 cases expressing p16 protein. pl16 gene methylation was closely related to pl16 protein expression
in pancreatic carcinoma ( P <0.05). The expression of pl6 ,the aberrant methylation in the promoter area of
pl6 gene were no relationship with clinicopathological characteristics, such as tumor size, patient’s sex and
age (P>0.05); but were significantly related to the PTNM staging, histological differentiation, distant
metastasis and lymph node metastasis ( P < 0.05 ). Conclusions Methylation in the promoter of pl6 gene
and p16 protein expression were associated with the development of pancreatic carcinoma and could be used as
a putative prognostic indicator for malignancy.
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Mg e R R Z W EZAEMT,
B RS DA R 4 o A TR 2R TR Y 4 R T A PR T
B VA 45 45 A T 00 200 R 09 B R 4 5 e i A0 O 4
SRR R AR FEFIAY . ple R R £
I 1 - ( multiple tumor suppressor 1,
MTS1) , J& 1994 45 i 3¢ [ it 18 /Y9 — P BT B 40 9 2k
W2, fERRE Z L0 ZHB LSRR H £
i bR MG I 2 55 ple A — A EE Y
ML, 25 A i A 0 RY JR 4R, B0 T A i
B Ry s HR IR AL AL G Bk . R K ST CpG
By WAL . HAT 7 Z R g b R B S CpG
o 5 A AR T 9 EEHLH Y ple KA
FY 5 Al R 1 S R 0K A TR I v D A RGE , AR
S R TP 3 AR R S 3R S T BE SV ( methylation -
specific PCR , MSP) F1 # #2 4 24k 2% Xf 46 ] JB it
iR S o o5 U ple B JF 3 1 Xy Yk Ak
FEE F R IL, JF 456 il K 58 8 E 47 20 B, SR
H PR R R .

1 #MHEFE

1.1 ##

111 AR A E JEBI&E A A F 0 2000—
2005 4FF AR YJ BRI 46 1] JBE AR 98 b5 A (R R AT
PR 2 AT FRTY ) o B 27 B, 2 19 )5 A i
41 ~68 (P 55.4) %, ¥ A /B ek K ik
SRR KN/ G AR B/ PTNM 43 1/ % )
Oy BRAR A A I B S A R L RO R g B
S (B AR 2k LAAE 2em) 4T 4 pm HES2 Y]
O3 BEAT e s AR AL Y 5 5 4T 8 ~ 10 um % 2L Y) 7 4
pl6 3K H 34k 43 #r o

1.1.2 ZZXANEME RILApl6 EHZR
BEfiiR . SP R FI & & DAB &R R [ dk 5t il
AW R BR S A Wizard DNA 4fi fk it 5 & .
TaqDNA 3 45 [ 1) B 3¢ [E Promega 2 #]; & % 1k
B BT ER EUAN . BN B R I AR B B TR R
AV FHEC A F] s PCR P3G 43, BE IR &R 42 A
Bt % 0B 52 0 A 4R L

1.2 LWHZE

1.2.1 firakEéE FAMRAZ10% KRS
MRIE SE , Y] 4 wm ;£ W5 D) R B K AR S 23
54T DAB K SP ik ge €5 o HEAE UL B #EAT,
W IR R 22 vh W (PBS) AU —HifE= A X R, pl6
T AE A 20 M i BH M R s DA M v o B M Y
B0k P M bR . HMIAS-2000 % 4 [ 2h % @ &
2 EMG Ar B R e Rk B0 BE AL %% 10 A = £5

Bf o 25 DUBH VR 40 MO o A A L oK B A
TFEC100 400, s FHPE A E A 8o ol 4 4%
BT 5% HBEC-):5% ~25% K (+);
25% ~50% R (+ +);50% L ERC+ + +),

1.2.2 pl6 AH B3 F K5 CpG & FAMLKE
#
1.2.2.1 DNA 423 46 {5l [ B o S A I 9 5%

A E AR KW, B/ & 05 il 38 05 ik 42
It DNA' |
1.2.2.2 DNA I &8 544 15 45 & MSP

()51t 2 8 Herman % &K pl6
S CpG B0y B AR 551 % plo-M Fi 9k Y A
HE 5519 ple-U J¥ 5 ( RiEFEEDA [ G ) ,
ST pl6 JE K 57 CpG 5 WA AL A AE B
AL &R, pl6-M IF &SI R 5 —3
TTATTAGAGGGTGGGGCGGATCGC ; & X %% 5| ¥ K
5’3" GACCCCGAACCGCGACCGTAA , ¥ 18 K B &
Bk 150bp, pl6-U IE XEE5 98 5'—3 ' TTATT-
AGAGGGTGGGGTGGATTGT ; )& X 45| ¥l 5’ — 3"
CAACCCCAAACCACAACCATAA , ¥ 16 B B £ B Wy
151bp,

(2) DNA W.Hi iR [ #& i 2 % Herman %
07 AT o WA R A R B A R QO B AR A
HUDNA 25 1 ~2pug, il A 4mol/L fi) NaOH Z & ¥
B 0. 2mol /L (S K FL Sk S0l ), 37°C 45 #
10min, @&k 5 B A i A 30pL Fr il %
10mmol /L 1y & EE M 520uLpHS5. 0, 3mol/L )
NaHSO, , J§ 2], #1001 % 0 ¥ il , #EO, & T 50C
K 16h, @4ifh 5 Bisi. FIH WizardDNA 4l fk
IR 7 & 2l A0 A& 1 5 9 DNA, T 23R 5 A 4 mol /L
) NaOH Z ¥ £ 0. 3mol/L, it B 5 ~ 20min Jii
Bi. @UCyEm ., mA 1/10 B 3mol/L Z, ik
B K vk < B UUUE DNA, =R R T4, s & TE
(pH8.0) %, - 20°C IR 17

(3)MSP 4y 5 Xt 4b ¥ J5 B9 DNA 347 F 3 fk
MR W B LY 1. PCR G H 4 31 5 1. 95C,
5min;95°C ,30s; 55°C,30s;72°C,30s,35 M1§
WG 72%C ,4min, 4 CIRERE DT

(4)PCR 4" 3 7= Y HEAT 2. 5% By g W &E K
HL YK 23 B O BEAH .

1.3 ZitF4E

N SPSS13.0 % 1 4K {4 ik 47 Ak . 4% 40 [A]
R X K30 F1 Fisher s A M8 % 15, LU
P<0.05 Jy=5 HA W EME,
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IR RS AT L (P <0.05) (£ 2)

2 & R

2.1 [EIRES pl6e EAMEKIE FT 1 JERYE MBS ple EARES
46 fo 5k Bk g P 19 ] pl6 f 1 ARAA B, R i} P16 12k

S A1 3% TS5 1S p16 8 1 P % ik oK R e m ()

H95.7%  WMEHEAERBEMN(P<0.01) (K1) WAL 46 19 27 41.3

(B 1), pl6 3P 23k 5 e B 10 Kk /1, B 1 Wl 46 44 2 95.7 <0.01

B AFRETER (P >0.05) 005 70 LR L R

SRR
)

1 Bl B s 14 plo AR RBe ALy ( DAB x200) A J# 55 4 ZUrp Btk [ s B L4 S 55 B ;
CHmA R B

K2 plo HHFRIE M RAL S MR I R A )~ R Y 56 2R

. N pl6 B H FHPERA pl6 HIsLfk
W R B e P i P
BH BHPER (% ) H 34k AL (%)
PERI
5B 27 12 44 .4 10 37.0
>0.05 >0.05
@ 19 7 6.8 8 42.1
()
<55 10 2 20.0 4 40.0
>0.05 >0.05
=55 36 17 47.2 14 38.9
R 7% (om)
<3 11 3 27.3 3 27.3
>0.05 >0.05
=3 35 16 45.7 15 42.9
IR T
=3 20 13 65.0 2 10.0
<0.05 <0.05
H A 26 6 23.1 16 61.5
WEL R
H 18 1 5.60 12 66.7
<0.05 <0.05
P 28 18 64.3 6 21.4
B
H 9 1 1.1 7 77.8
<0.05 <0.05
¥ 37 18 48.6 11 29.7
PINM 4341
1,1 28 16 57.1 5 17.9
<0.05 <0.05

I, v 18 3 16.7 13 72.2
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2.2 FEERESRPI6 EARZHFEX S CpG B 7
FREL

PCR 3= Wy Jk LA T 3 R &5 2R . (1)
HEAG R S 51 W0 3 0 HO 4648 (150bp) , 1T AR
AR 5 51 W TC A 0 B o WY A (2) R
HEAR R SR S W0 9 3 H A 4547 (151bp) , T
AL S 0 25 97 i, AR D A 2R 4L 5 (3) BT
EIEZRCE R RE NV E S S S A R
HAe, h)E T H R (K 2) .

46 {7 B iR b 18 ] ple R[5 3h 7 X 57
CpG & 5 W Ak, H 2L R 0y 39. 1% 5 55 41
Zrp 3 Pl H AL, IR IE RN 6.5% , P4 IH) A 22
FREE(P <0.01)(F3), ple FEHJF 371X
5'CpG 5 5 5 YR AL 19 4 2F R 5 B I 19 R/ e
AN FRERLEIT¥SEX
(P>0.05), HAEH A AL . ALK B .
PINM 3 ] E A G2 (P <0.05)(£2).

1 2 N p H
Mar MU MU MU MU MU

250bp — f

vobp — et SN B 8

B2 PCR Y™ PEIKL A E U AP
e 3=y (151bp ) 5 M. H B AL 37 38 7 45 (150bp ) ;
U BoRAFAE W AL 52 R A7 A8 2F B 3R 4k 5 N2 IE 3 R
JIRLLE 5 P o BH A X s AR (LA S S 22 1 MISP A i 47 o
H AL BB 6 5 bR AV D B XS ) s H: O H, 0, R
IR DNA [ 35 & ¥ 5 Mar: Jy 5 14 5 2 000bp [
DNA Marker ( # & & . 100, 250, 500, 750, 1 000,
2 000bp)

R 3 R KRS ple LK HIEAL
pl6 X 1S Al

2H 5] b
H3f KPR FEMAER%)
IR 46 18 28 39.1
<0.01
JESEH 46 3 43 6.50

2.3 BEREDPI6 ERARHFRS'CpG B R
FRELSERRZEZEPXR

27§ pl6 H H B Y B R JE R pl6 I [

Ak 18 4519 4] plo & (1 FH L & R KL 2R

FAC, MEA A RIE(P <0.05) (£ 4) .

x4 JERRE ple HJZ I FIX 5'CpG B 7w H A1k
HEE B A Y o6 R

pl6 R
pl6 LA PAE
FH [R5
H 34k 0 18
<0.05

JEH AL 19 9

it 19 27

3 3 i

pl6 I KL YZ 4 % B f5e 9 )32 19 400 95 4% I
Z— . BE5 LR L. RIE;pl6 3 EE M
TG @R 9p21, 4574kt 16kD 19 & 14 5 B
pl6 A, EM THMMAIN. IRl E [ R — Fl
240 ¥ JE 399 2K £ AP SR 4 ( CDK4) i 4 ) X T
(CDKAT) , A 5 41 Jid J& 91 25 11 D ( cyclinD ) 35 4r
454 CDK4 , MM 4 il cyclinD-CDK4 {1 fi 4k 35 1 ,
T Rb & A B R AL, R REE T G1/S K
5 TR T G R

CpG I B 5 W 3Lk & 1% DNA JE [ )3 30 T
X CG T4 50% IX I, 76 1 2 Ak # 5% {i§ ( DMT) 1
PERITE , i S-JREF R (SAM) $ {1t H % DNA |
f MO IE (C) Y S B b b — A B RS B
J§ 5 - H O e (SmC) | 51 5 Y F KRR, T
DNA I J 3 IR 7 ) R A, i 9 Sk TN 4L A e
PR 5 S R B T LR . BF SR B, 16 2
S DNA Ak 5 iR & A 5 OC , 32 31 g 10 9 3
DRI £ 5 Y 5 Al 0 5 PR 6 T 3L, T 6 T
o 98 i ple JE PR CpG By Ay S I Ak g IR
me

Naka 45" F 0 8 414k J7 ¥ 20 7 32 il I % 1k
T 9, A 19 B ple B BHAE, FHAE R K 59% ,
pl6 45 15 I IR I BR 23 300 B A A7 309 2 U0 A %
Hu 2504 56 IR . 18 1 9 IR 48 M IE % 4 4 9 AT
X HCWESE, 459 pl6 & [ AR 51k 58. 1% ,
95% F1 100% . AWF5EH , 46 ] J5 & M IR 9 41
YU KR 5% LAy A 19 Bl (41.3% ) Fil 44
#1(95.7% )pl6 H A FBMME, NEH XS BE
P (P <0.05), 425 pl6e & #ik 55 &t
FRRE 1) S A B 06 B o B I DR VERE 4 BT,
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HAH ple HEMMERSHH ¥ b, BB R
e R s B 4> A % U0 & R (4l | 2 5 ¥k
P <0.05) I IA g, p16 25 FAY A AT A Oy JBR R
9aE 1 — A b R b A, AE i B I2 W RN TR IS A B P
— & WA o

pl6 LR K& M HLE 2= A 3 Bl LR A 4
Ak . R RE T X, ple Bt
P 5'CpG 5 5% W 364k 2 pl6 3L B 236 1 Ji (A
Z—, FEREINE T 1,2 M E R AT
B SEAD], plo B RE 0T RE L, 6 9K I 55 L ) 40
it 348 5 A s o, DA S AN MO P e b IR B
J& i g8 o Herman 251 f) B 58 7%, 40 il & pl6
SLH 57 CpG B S8 WAk & A R i 92%
w5 9 60% , FLOMR S 33% , B i 23% .
Gonzale - Znlueta 25" 4} 38 | 16 A 55 3% 19 1 Ik 46 1 40
fil & o ople P OH AL KRR 5B R
60 % (12/18) #1139 % (12/31) . AW 5% F | MSP
HME ple A JE sh 7 X H L 5 el AR & B
pl6 F [ BHE Y 19 ] Ji B o A A | 2 5K G i 3 A
AL plo B B 27 BilbR A, 45 18 B4
FER B AL WAL 39. 1% , 46 i 9 5% 41
gLy 3 i B DR F R Ak, T R i R R 55 4 4L
fEREFHEEME(P<0.05), EFEFREMAY
pl6 BEHRFWBAKE(P<0.05), pl6 JH
Bl F X BE b By R AR R IR R 0 R R
MR . FER AR ER TR EE X
(P>0.05), (HfEH A BRE . ALER .
PINMA i A B & X (P<0.05), ple Hl &
b5 ple 3 [ 4 5 5 B B AR 56, 3 B0k N 5 S
il pl6 B [ # IR T [, 68K W) 55 T 41 i 54 5 1
PEf, 5 B0a0 M R R A, T2 5 o R R A
Sk, WL, K0 ple 5K g gh 7 B Lk Fn
Foa A W) TR R A e 1) 0 40 B 3 AT AR
R AR bR WO Ak 9T B AN A R TS A

HE IR S Al A & BN IR IR T R A T
R B, DNA HEE AL 4 il 57 5 - I 4 2% RN 78
i S @St ol DR 70 PR O -7 NP |V 1
T CpG BRHEHRIEASE TMEWEERRE, b
S R TR S o BB SR AT R S R iR T AR AL T
WA, [ B A, Sk BIF 5 bR 1 24 R 9T B HE T R I
®w#7

i bRk, ple ZE G 3 7 = W R A ik

AZATRESC W pl6 H AR A ple WML . A
Tk H BB KA R VI G . ple H L
AIEE 2 3K Al B2 O 1B ik 8 32 e e U 0 ok 1ok
EMZ—.
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